Structural Health Monitoring (SHM) implies the integration of nondestructive evaluation methods within a system to enable autonomous state awareness for structural integrity. SHM systems have been optimized to cover wide areas as well as focus on specific "hot-spots" for both metallic and composite structures. They can be configured to monitor adverse "changes" such as fatigue cracks, corrosion, delamination, loose bolts, or impact damage either in real-time or on demand. Immediate benefits of SHM include drastically reducing inspection costs, minimizing preventative maintenance, increasing asset availability, and extending remaining useful life of structures. Future benefits could include using SHM data to improve design-margin efficiency for lighterweight structures, facilitating structural certification and/or quality assurance, and dynamically controlling operating envelopes. Over the past few years, there has been rapid development of SHM technique; many smart sensors and intelligent algorithms have been developed. Advances in sensing technologies have also enabled the use of large numbers of sensors for health monitoring of civil infrastructures. The sensors utilized in a SHM system are required to monitor not only the structural status including stress, displacement, and acceleration, but also those influential environmental parameters, such as wind speed, temperature, and the quality of its foundation. Since a large-scale sensor network needs to be involved in a SHM system, how to deploy it in a complicated, spatially extended structure and the resulting best identification of structural characteristics by the data acquired from those locations will be challenging tasks.
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Therefore, in the light of the above considerations, this special issue was launched. Numerous investigators worldwide were invited to contribute their original papers and review articles on the theme of this special issue. These papers present the most recent advances, progress, and ideas in the field of distributed sensor networks for SHM and its application includes smart, bioinspired, nanometer, wireless, and remote sensing technology; intelligent algorithms and evaluation criteria in design of sensor networks; uncertainty, sensitivity, reliability, and redundancy in vibration monitoring; vibration data cleaning, compression, mining, and fusing technology; application of large-scale sensor networks for civil infrastructures. In the paper "Fatigue Performance Assessment of Composite Arch Bridge Suspenders Based on Actual Vehicle Loads" by B. Chen et al., the fatigue conditions of bridge suspenders are analyzed according to the Palmgren-Miner linear fatigue cumulative damage criterion. In the paper "Sensor Placement Optimization of Vibration Test on Medium-Speed Mill" by L. Zhu et al., the optimal sensor placement of medium-speed mill is conducted using the effective independence method and QR decomposition algorithm. The results showed that the order of modal shapes had an important influence on the optimization results. The paper "Feasibility Verification of Mountable PZT-Interface for Impedance Monitoring in Tendon-Anchorage" by T.-C. Huynh et al. numerically evaluated the performance of the mountable PZT-interface for impedance monitoring in tendon-anchorage. In the paper "Effect of Temperature Variation on Vibration Monitoring of Prestressed Concrete Girders" by T.-C. Huynh et al., the effect of temperature variation on vibration monitoring of prestressed concrete girders is experimentally analyzed. The paper "Evaluation on Impact Interaction between Abutment and Steel Girder Subjected to Nonuniform Seismic Excitation" by Y. Zheng et al. investigates the pounding interaction between the abutment and the steel girder underground motions for structural performance assessment. In the paper "The LongTerm Settlement Deformation Automatic Monitoring System for the Chinese High-Speed Railway" by X. Wang et al., using the newly built Shijiazhuang-Jinan passenger railway as an example, the authors developed a set of online monitoring systems, which were automatic, real-time, remote, and visual, and they were suited to the standards of the Beijing-Shanghai high-speed railway. Without a doubt, the papers reflect the state-of-the-art researches and developments of this subject.
